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移動ロボットのための全方位画像を使った 
Deep Learning 環境認識法 
 
A study of Deep Learning based environment recognition by applying  
Omni-directional images for a Mobile Robot 
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This paper describes a study of Deep Learning based environment recognition by applying 
Omni-directional images. In order to apply Omni-directional images to deep neural network, we decompose 
image which may be suitable for detecting moving direction. The validity of proposed approach is confirmed by 
applying actual outdoor omnidirectional images. 


















































本研究では全方位カメラに THETA S を使用した．





















Fig.3 Omni-directional image 
 
 
Fig.4 Division of image 
 
６． Deep Learning 
環境の学習には， Deep Learning の 1 つである
Convolution Neural Network を用いた．これは，画像に様々
なフィルタをかけ，最終的に多層パーセプトロンで画像
を分類する学習方法である．この手法で学習用画像を直
進，右旋回，左旋回，転回の 4 つに分類した． 
本研究では，Convolution Neural Network を Google が公
開する機械学習用ライブラリの TensorFlow で構築した．










る約 150m のコースを学習させた． 
 
 

























Fig.7 Results integration 
 
１０．学習結果 














Fig.9 Transition of learning result 
 
Table.1 Transition of learning result 
Single result Lap1 Lap1-2 Lap1-3 Lap1-4 Lap1-5
Miss[sheet] 52 43 39 37 28
Accuracy[%](/500) 89.6 91.4 92.2 92.6 94.4
Omni-directional result Lap1 Lap1-2 Lap1-3 Lap1-4 Lap1-5
Miss[sheet] 4 4 4 3 3
Accuracy[%](/100) 96 96 96 97 97
Single result Lap1-6 Lap1-7 Lap1-8 Lap1-9 Lap1-10
Miss[sheet] 14 14 18 13 10
Accuracy[%](/500) 97.2 97.2 96.4 97.4 98.0
Omni-directional result Lap1-6 Lap1-7 Lap1-8 Lap1-9 Lap1-10
Miss[sheet] 1 0 1 1 0
Accuracy[%](/100) 99 100 99 99 100  
 





Fig.10 Offset course 
 
Table.2 Result of offset curse 
Offset course Expected course





Fig.11 Unlearnt obstacle 
Table.3 Result of course with unlearnt obstacle 
Distance[m] 10 9 8 7 6 5
Experiment 1 turnright turnright gostraight turnright turnright turnright
Experiment 2 turnright turnright turnright turnright turnright turnright
Expected result gostraight gostraight gostraight gostraight gostraight gostraight
Distance 4 3 2 1 0
Experiment 1 turnright turnright turnright turnright turnright
Experiment 2 turnright turnright turnright turnright turnright
Expected result gostraight gostraight gostraight gostraight gostraight  
 
１１．結果 
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